Study of effects of pH on the stability of domains in myosin rod by high-resolution differential scanning calorimetry.
Differential scanning calorimetry (DSC) has detected at least six quasi-independent structure domains in myosin rod [Potekhin, S.A., & Privalov, P.L. (1978) Biofizika 23, 219-223]. These domains were found to be remarkably sensitive to pH in the physiological range, i.e., pH 6-8. We compared the thermodynamic characteristics, and studied effects of pH on the stability, of individual domains in rod, light meromyosin (LMM), and subfragment 2 (S-2). In rod, the lowest stability domain (approximately 400 amino acid residues per double strand), with a Tm of 42.4 degrees C, a delta Hcal of 190 kcal/mol, and a delta G of 3.39 kcal/mol, at pH 7.02, destabilized by absorption of protons, is located at the LMM/S-2 junction and split into two parts, one associated with S-2 (approximately 100 residues per double strand) and the other with LMM (300 residues per double strand). The fragment with S-2 is likely a part of the "hinge" suggested by Swenson and Ritchie [(1980) Biochemistry 19, 5371-5375]. All other domains of rod released protons on melting. The domains located in S-2 were the most sensitive to pH and released a total of 0.9 proton on melting. The thermal meltings of all domains in myosin rod, LMM, and S-2 were independent of each other, and enthalpies of melting were additive in the whole pH range studied. Their sensitivities to pH and KCl were also unaffected by the presence or absence of other fragments. For example, domains in an isolated S-2 behaved similarly as they were in the rod, and so were domains in LMM.(ABSTRACT TRUNCATED AT 250 WORDS)